Higher cholesterol in human LDL is associated with the increase of oxidation susceptibility and the decrease of antioxidant defence: experimental and simulation data.
Increased low-density lipoprotein (LDL) cholesterol is a recognized risk factor for atherosclerosis. There is also strong evidence that oxidatively modified LDL initiates the development of this pathological process and the administration of antioxidants might have a protective effect. However, the appropriate trials did not provide completely consistent results. We found in this study that the oxidation kinetics and also the antioxidant effectiveness are different depending on the cholesterol content in LDL. Higher cholesterol in LDL causes an acceleration of its oxidation as well as an increase of resistance to the antioxidative effect of ascorbic acid. In searching for a theoretical background of this dual impact of cholesterol in LDL, computer simulation of LDL oxidation was used. It was found that the pre-existing level of lipid hydroperoxides together with the total amount of oxidizable lipid substrate associated with the cholesterol level in LDL were satisfactory prerequisites for a best fit to the experimental data. In conclusion, this study provides at least a partial explanation for some failures to arrest, by administration of antioxidants, the progression of atherosclerosis in animal and human hypercholesterolemia.